T he 2010 Institute of Medicine (IOM, 2010) report, The Future of Nursing: Leading Change, Advancing Health, recommended interprofessional collaboration between nurses and other health care providers as a primary factor to improve the quality and safety of patient care. Effective interprofessional collaborative practice (ICP) occurs when two or more providers communicate and work together to provide patient-and family-centered care (Robert Wood Johnson Foundation, 2015) . ICP is built from a model of interprofessional education (IPE), where health care providers learn how to effectively work together and move from an educational environment into the practice environment.
The Society for Simulation in Healthcare, and the National League for Nursing have identified opportunities to strengthen IPE outcomes by aligning IPE and simulation (Society for Simulation in Healthcare, 2013) . The groups identified two major areas of action: building capacity and support for simulation-enhanced IPE, and promoting IPE through simulation. Recommendations in their 2013 report addressed these areas, including the need to research and disseminate findings about the impact of simulationenhanced IPE on quality and safety (Society for Simulation in Healthcare, 2013) . Despite this recommendation, which was also supported by the International Nursing Association for Clinical Simulation and Learning (2016) , there is a gap in the literature regarding IPE and practicing nurses. Although several IPE reviews have included nursing students as a population of interest (Abu-Rish et al., 2012; Palaganas, Brunette, & Winslow, 2016; Zhang, Thompson, & Miller, 2011) , to date there have not been any integrative reviews conducted specifically looking at the role of practicing nurses within simulation-based IPE. This is a knowledge gap as health care professionals move toward integrating best practice in IPE simulation. The purpose of this integrative review was to examine the literature on the role of practicing nurses within IPE simulation. A secondary purpose was to describe the disciplines that have collaborated with nurses in IPE simulation.
METHOD
Five reviewers conducted a systematic search of existing studies in interprofessional simulation and nursing practice. An initial search in the Joanna Briggs Institute and the Cochrane Library databases determined that no prior review had focused on the role of practicing nurses within simulation-based IPE. A systematic search and retrieval method was used by the reviewers to search the following databases: PubMed The initial development of search terms began with simulation, nursing, and interprofessional. These were combined initially, and then additional terms were added. These included collaboration, multidisciplinary, collegial, and interprofessional education. To capture research studies, the terms quantitative, qualitative, and mixed methods were added as key words. A combination of these 10 words resulted in 17 searches conducted systematically through all the databases (i.e., simulation, interprofessional, quantitative).
Inclusion criteria for the review were English language research studies (i.e., quantitative, qualitative, mixed methods) published between January 1, 2010, and July 1, 2016, that included practicing nurses as a primary sample, with the simulation modality defined as either high-fidelity simulation (HFS) or standardized patients (SPs), and at least one of the key words had to be included in the article title, abstract, and key words for the article. Exclusion criteria included theoretical, curriculum, instrument or tool development, or quality improvement articles; studies using low-or medium-fidelity simulations; unpublished works; and dissertations or studies published prior to January 1, 2010, or after July 2, 2016. The inclusion and exclusion criteria were reviewed at regular intervals to maintain rigor and standardization. To determine whether the article met the inclusion and exclusion criteria, a thorough review of the full articles was completed by multiple reviewers. For any article where there was not a 100% initial agreement on fit, a full review was conducted by all five reviewers with discussion.
Following consensus across the five authors that the final sample of articles met the criteria, studies were evaluated for rigor using a tool called the Simulation Research Rubric (SRR) (Fey, Gloe, & Mariani, 2015) . The intent of the SRR is for rating the rigor of a published article, not the study itself. The SRR includes a scoring system across 14 to 16 elements that are rated on a 5-point scale. Single design studies are evaluated across 14 categories and mixed-method studies are evaluated across 16 categories. The 5-point rating scale ranges from 0 to 4 (0 = unsatisfactory; 1 = poor; 2 = good; 3 = very good; and 4 = excellent). Scores range from 0 to 56 for a qualitative or quantitative study and 0 to 64 for a mixed-methods study. Prior psychometric analysis of the SRR demonstrated an overall interrater reliability of .92 and content validity at .92 (Fey at al., 2015) . Figure, approximately 1,457 articles were initially identified from the key word search. After 1,116 duplicates were eliminated, 341 abstracts were scanned for inclusion and exclusion criteria. Of the 341 reviewed, 18 articles met the inclusion criteria after review by at least two authors. Of the 341 full text articles reviewed, 50 pertained to undergraduate or graduate nursing students and were excluded. Other articles were excluded during the review process because they were primarily not research studies or did not use HFS or SPs as their intervention. It is important to note that in many of the studies, the research design was not clearly identified and the research team had to interpret the study.
RESULTS

As shown in the
Table A (available in the online version of this article) includes a summary of the 18 studies. Of the 18 studies in the final sample, 15 were identified as quantitative, one was qualitative, and two were mixed methods. Also, included in the table are the study purpose, sample, the simulation modality used in the study including HFS, SPs, or both, the major study findings, and the SRR score.
Overview of the Study Demographics
Within the 18 articles, study sample sizes ranged between 11 to 450 participants, with a mean sample of 130. Study populations were often divided into interprofessional teams representing multiple health care disciplines. For example, Meurling, Hedman, Sandahl, FellanderTsai, and Wallin (2013) reported using teams of six providers with one or two physicians, two or three nurses, and one or two nursing assistants. However, most studies did not explicitly describe the nature of the teams in terms of team members or demographics. Practicing nurses were found to collaborate with a variety of other health care team members within the IPE simulations. Physicians were the most frequent health care team to engage with nurses in interprofessional simulation. Seventeen out of the 18 studies included physicians. Other health care team members that were included in the studies were respiratory therapists (n = 5), social workers (n = 1), pharmacists (n = 2), physical therapists (n = 1), dieticians (n = 1), and pastoral care workers (n = 1). Within two articles (Salam, Saylor, & Cowperthwait, 2015; Saylor, Vernoony, Selekman, & Cowperthwait, 2016) , both practicing nurses and nursing students were involved in the simulation intervention.
Most studies were conducted within a single simulation site. Three studies noted a multifacility site approach. Paull et al. (2013) and Walker et al. (2014) conducted simulation exercises at 12 different hospital sites, and WehbeJanek, Pliego, Sheather, and Villamaria (2014) conducted a rapid response simulation intervention at two sites.
Overview of Simulation Attributes
Within the 18 research studies reviewed, there were significant differences in the reporting of the HFS or SP simulation implementation. These differences can best be addressed around the areas of simulation prebrief, implementation of the simulation scenario, and the debrief session.
Prebrief. Of the 18 articles reviewed, 12 made no mention of a prebrief for learners. Daniels et al. (2010) gave a detailed account of a prebrief that included an overview of simulation-based training, a discussion about the use of recordings for debriefing, and an orientation to the manikin, room, and equipment. In a different study, participants were familiarized with the manikin and faculty members demonstrated a scenario for learners to watch (Meurling et al., 2013) . However, characteristics of the prebrief were inconsistent across studies and included less significant details such as the time and date of the simulation, how to dress for the clinical simulation, and that a short shift report was offered before the simulation began. To reinforce psychological safety, within some studies, learners were informed the simulation was not a test but a learning experience (Boet et al., 2013; Meurling et al., 2013; Prentice, Taplay, Horsley, Paveur-Grenier, & Belford, 2011; Sawyer, Laubach, Hudak, Yamamura, & Pocrnich, 2013; Saylor et al., 2016; Sorenson et al., 2015; Wehbe-Janek et al., 2014) .
Simulation Design. Simulation scenarios were designed based on root cause analysis or centered on a patient diagnosis that best suited IPE team training. Some examples of patient diagnoses included urosepsis, pneumothorax, aortic rupture with re-bleeding, anaphylaxis due to a drug, cancer-related anemia, acute delirium, obstetric emergencies, intraoperative cardiac arrests, hypovolemia, and other resuscitation scenarios. There was no consistent time frame for the length of scenarios. Wehbe-Janek et al. (2014) included a time frame of 15 minutes for each scenario, but the most common run time was 10 minutes (Boet et al., 2013; Salam, Collins, & Baker, 2012; Salam et al., 2015; Steinemann et al., 2016) . Will et al. (2016) ran scenarios that lasted over 20 minutes, with Sorenson et al. (2015) reporting a mean time to complete the simulation scenario ranging from 15 to 18 minutes for one scenario and 24 to 26 minutes for the second scenario. Other studies reported time in simulation-based training as 1 day, as 8 hours, or they reported participant time as lasting 1 to 1.5 hours.
Debrief. Words used to describe debriefing included structured debriefing, facilitated debriefing, debriefing session, joint debriefing, and video-guided debriefing without any other details to explicate the process. Sorenson et al. improved on, and what would the participants do differently next time (Sawyer et al., 2013) .
Only one of the 18 articles stated the debriefing was based on a theory or model. The advocacy/inquiry method of reflective learning was used by Wehbe-Janek et al. (2014) . In a comparison of within-team debriefing versus instructor-led debriefing, both groups used video playback. However, there was no discussion on the theoretical model of debriefing, if any, or how long the debriefing lasted (Boet et al., 2013) . Daniels et al. (2010) provided information on debriefing sessions that lasted 40 minutes and the session included crisis resource management content, the use of video recordings, and a focus on individual performance. The authors added the statement that faculty who debriefed were experts who had simulation training for approximately 2 years. Prentice et al. (2011) also indicated faculty had experience in debriefing and developed questions on core competencies of interprofessional care to include facilitated, open-ended, and reflective questions. The researcher explicitly stated debriefing sessions were to facilitate the exchange of ideas and to foster an open and supportive learning environment. Eight of the 18 studies reviewed indicated video recordings were used in the debriefing sessions.
Study Outcomes
There was diversity in study goals, study measures, and thus study findings. Several studies had the primary purpose of examining attitudes or perceptions toward interprofessional education and practice, including how they collaborated and worked in teams (Capella et al., 2010; Guam, Greenhill, & Dix 2010; James, Page, & Sprague 2016; Paull et al., 2013; Prentice et al., 2011; Riggall et al., 2015; Salam et al., 2015; Sawyer et al., 2013; Saylor et al., 2016; Steinemann et al., 2016; Will et al., 2016) . Capella et al. (2010) examined team training between nurses and surgery residents and found significant improvements in communication following training. Meurling et al. (2013) examined the relationship between simulationbased team training and different professions' self-efficacy, experienced quality of collaboration and communication, and perceptions of teamwork and safety using staff turnover as an outcome; they found that nurses' and physician's self-efficacy improved following training. Guam et al. (2010) , in comparison, examined collaboration rather than individual role perception and found that collaboration is key to team building. Saylor et al. (2016) , James et al. (2016) , Steinemann et al. (2016) , and Salam et al. (2012) were similarly interested in examining attitudes and roles in collaboration between nurses and physicians; however, the studies were specific to vastly different areas, including palliative care, oncology, resuscitation, and alcohol withdrawal. As well, different evaluation methods were used within these three studies and compared with the other 16 articles, so it is difficult to make even small comparisons across or between studies.
In several studies, the findings were compared between the different health care team members involved within the simulation, and most findings did support positive attitudes or perceptions of collaboration. For example, Will et al. (2016) reported that nurses, physicians, respiratory therapists, and pharmacists had an improved understanding of interprofessional communication within their organizational structure and reported gains in appreciation of the roles and contributions of other health professionals. Walker et al. (2014) trained 450 physicians and nurses using standardized patient trainers and found a significant increase in knowledge and self-efficacy for both groups, with noted improvements in teamwork scores even 3 months after training. In contrast, Steinemann et al. (2016) measured nurses' and physicians' perceptions of their roles during resuscitation and found that the groups had different perceptions of their roles during resuscitations. Riggall et al. (2015) found that physicians viewed collaborating as managing and assigning tasks, compared with the other team members that included nurses and respiratory therapists.
Critical Appraisal of Studies
Interrater reliability of the SRR in this review was 92.1%, which was calculated using a two-reviewer 20% sample comparison (n = 4 studies). Scores for the 18 studies ranged from 20% to 91%. Based on the rating categories of the SRR, 6% fell within the classification of poor (under 26%), 44% were rated as fair (26% to 50%), 33% were rated as good (51% to 75%), and 17% were rated as excellent (76% to 100%).
In examining the SRR scores, the most consistent finding in terms of the published studies in the poor or fair category was a failure to adequately provide the problem statement and background, failure to provide specifics about the simulation intervention itself, and a failure to adequately provide comprehensive results and a discussion that linked back to the study purpose. Because most of the studies were quantitative, the rigor of the published studies and the methods were not well described, contributing to a lower score on the rubric.
DISCUSSION
This was the first integrative review to look specifically at the role of the practicing nurse within simulation-based IPE. The 18 studies together broadly suggest a role for IPE simulation in enhancing nurses' roles and understanding of other roles in practice. The diversity of the studies prevents the formation of conclusive evidence to support IPE simulation in enhancing patient care quality and safety. Much work is still needed to meet the recommendations from the IOM report, Society for Simulation in Healthcare, and National League for Nursing on the necessity for disseminating research on the impact of simulationenhanced IPE, especially on quality and safety.
Like the other literature reviews on IPE simulation, most studies included unclear sample population demographics, convenience samples, and information about their study sites. Few studies were based from a theoretical framework, which is consistent with findings of previous studies (Doolen et al., 2016; Rourke, Schmidt, & Garga, 2010; Zhang et al., 2011) . In addition, methodological approaches were inconsistent from study to study, with diversity of study measures, variables of interest, and the design types. Inferences about the causal relationship between IPE simulation and positive learner or patient outcomes was not possible due to the lack of randomized control trials.
Best practice for interprofessional simulation includes incorporating authentic simulation cases, having shared goals among the group, and providing appropriate prebrief and debrief (International Nursing Association for Clinical Simulation and Learning, 2016) . In this review, most studies did not include clear details about the simulation intervention to the point of being able to judge the overall quality or to duplicate. This remains a major gap in simulation research. At a minimum, nurse educators and researchers utilizing HFS and SPs must use and disseminate best practice in simulation to advance the science of simulation.
Within the 2013 Society for Simulation in Healthcare report, 10 initiatives were recommended to build support for simulation-enhanced IPE. Two of the recommendations were to disseminate more on IPE studies and to link the studies to quality and safety patient outcomes. The results of this review point to a further need to continue that work. The report also recommends conducting formal and information education offerings, which is much of the focus of the lay literature on simulation in IPE. However, one limitation of this study was the lack of inclusion of these types of articles.
The authors of this review chose to exclude theoretical, curriculum, instrument or tool development, or quality improvement articles, as well as studies using low-or medium-fidelity simulations, unpublished works, dissertations, and studies published prior to January 1, 2010, or after July 2, 2016. This was purposeful to obtain a reasonable number of research studies to review. However, there were a significant number of quality improvement and program evaluation articles that could have provided additional evidence to supplement or alter these findings. The researchers acknowledge that a qualified study could have been completed yet not published prior to the end of the search date.
CONCLUSION
This review points to the need for structured simulation research designs using published guidelines for best practice implementation. Future research efforts in IPE simulation need to carefully detail the learner demographics and team so that a better understanding of team dynamics can be known. As well, studies must focus not only on learner perceptions of the benefits of IPE but also on whether that translates to improved patient outcomes and patient safety. Overall, strides have been made, but much more work is needed to fill the gap in IPE simulation involving practicing nurses. 
